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One persistent difficulty in evaluating the myriadlvanced propulsion concepts proposed over
the last 60 years is a true apples to apples cosgpeof the expected gain in performance. This
analysis is complicated by numerous factors incigdmultiple missions of interest to the
advanced propulsion community, the lack of a credibosed form solution to ‘medium thrust’
trajectories, and lack of detailed design datarfost proposed concepts that lend credibility to
engine performance estimates.

This paper describes a process on how to makedaiparisons of different propulsion concepts
for multiple missions over a wide range of perfonoavalues. The figure below illustrates this
process. This paper describes in detail the praned®utlines the status so far in compiling the
required data. Parametric data for several misaomgalculated and plotted against specific
power-specific impulse scatter plots of expectaxpplsion system performance. The overlay
between required performance as defined by thedi@jy parametrics and expected
performance as defined in the literature for magiegories of propulsion systems clearly
defines which propulsion systems are the mosta fiven mission.

10‘000‘000—

0.5

Chemical
1,000,000

Antimatter
il Initizced
; Fusion
Conf Magnetic
100,000 0.4 me  [nertial 0.2
=, 7ioen

Nuclear Thermal

10,000 Magnetic
b3 Confinement

Fusion
Round Trip Mars Nuclear Pulse
i

(2yr mission),

Solar 0.1

1,0004 Advariced NEP

Otiermal

Specific Power ,a (W/kg)

Interstellar Precursor
50 yr mission;
0.1 0y, ) Solar
Sails
4 0.0 0.0
100 Plasma
3 Sails
Solar Electric

Nuclear Electric

100 1,000 10600 1001000 1,000,000

Specific Impulse, Ig, (sec)
Unproven Technology (TRL 1-3) Demonstrated Technology (TRL 4-6) Operational Systems (TRL 7-9)



